Comparison of the nonbreeding with the breeding season revealed a slight variation in the diet. The Rabbit Oryctolagus cuniculus continues to be the most important prey species in the eagle's diet during the non-breeding season, followed by pigeons and the Red Partridge Alectoris rufa, although this varies from one region to another. In general, the decrease in the rabbit population after the epizooty (RHD) does not appear to have had an impact on the occurrence of this prey species in the Spanish Imperial Eagle's diet. Although this species is generally considered to be specialised in the capture of rabbits, the variability found between regions suggests that when the main prey (wild Rabbit) is scarce, the Spanish Imperial Eagle's diet is based on alternative prey such as pigeons or carrion.
INTRODUCTION
Feeding ecology studies on raptors have mainly focused on describing the diet during the breeding season. This is due to the fact that at this time the presence of raptors is linked to nesting-sites, which makes it easier to observe them and to collect pellets and the remains of prey consumed (Marti 1987) . Although these studies are clearly important for the management and application of conservation measures, an incomplete picture of the feeding ecology emerges if we take into account the fact that there are very few specific studies of the diet during the nonbreeding season in the literature (e.g., Watson et al. 1992 , Moleón et al. 2007 , Żmihorski & Rejt 2007 . This is particularly important if we bear in mind that winter and climatic conditions can have an impact on the individual survival and body condition, affecting their breeding performance for the subsequent breeding season (e.g., Barbraud & Weimerskirch 2003 , Grosbois & Thompson 2005 .
The Spanish Imperial Eagle is a species that is considered Vulnerable (IUCN 2007) , with an increasing population estimated at around 200 breeding pairs ). The Spanish Imperial Eagle's diet has only been studied partially in a few locations during the breeding season (Valverde 1967 , Garzón 1973 , Delibes 1978 , Veiga et al. 1984 , González 1991 . From the information published it emerges that this species' diet is based on the wild Rabbit Oryctolagus cuniculus (see Sánchez et al. 2008) . However, aspects of the eagle feeding ecology during the non-breeding season remain practically unknown. In this respect, only descriptive and not analysed data have been provided by González (1991) .
The species is found in the south-western quarter of the Iberian Peninsula, where it is split into five subpopulations: Northern, Central, Western, Southern and Doñana (for more details see González et al. 2006a ,b, Ortega et al. 2009 ). Most of the breeding pairs inhabit plains and mountains with patches of Mediterranean woodland, and open pastures with holm and evergreen cork oaks (González et al. 1992) .
In 1989, the rabbit population in the Spanish Imperial Eagle range was affected by an epizooty (viral haemorrhagic disease, RHD) (Argüello et al. 1988 , Villafuerte et al. 1994 ). RHD had a huge impact on rabbit populations, reducing their original range by between a half and two thirds in only five years (1988) (1989) (1990) (1991) (1992) (1993) , and even led to local extinctions in areas with low rabbit density (Blanco & Villafuerte 1993 , Villafuerte et al. 1994 , 1995 . Thus, after the decrease in the number of rabbits, which constituted the Spanish Imperial Eagle's most important prey, the eagle feeding habits may have changed, adapting to the consumption of alternative prey species.
In this study we took advantage of dietary data obtained during the non-breeding seasons in the pre-RHD period (1983) (1984) (1985) in the same study area (González 1991) in order to evaluate whether the Spanish Imperial Eagle's diet changed during the post-RHD period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) . Our goals were to analyse the diet of territorial Spanish Imperial Eagles during the non-breeding season in order to 1) compare the diet during the non-breeding and breeding season, 2) to document whether temporal changes occurred as a consequence of the rabbit crash, comparing data obtained before and after RHD.
STUDY AREA AND METHODS
In its current range, the highest densities of Spanish Imperial Eagle are found on the plains and in the mountainous regions with Mediterranean woodland, and on the open pastures with holm and evergreen cork oaks, where the European rabbit is common (González et al. 1992) . The altitude of this area ranges between 350-2460 m a.s.l., with a cold continental Mediterranean climate.
The study was carried out in 24 territories, in three subregions of the Spanish Imperial Eagle distribution, known as the Central (n = 10), Western (n = 11) and Southern subregions (n = 3) ( Fig. 1) . Pellets (n = 312) were collected between 54 R. Sánchez et al. 1991-2000 (after the rabbit crash) from OctoberFebruary at resting places, coinciding with the end of the juveniles' dependence period up to egg-laying (see González 1991 , Margalida et al. 2007 . Although this indirect method overestimated birds and underestimated mammals, in the case of the Spanish Imperial Eagle, the pellet analysis seems to be a method closest to the direct observation ). In addition, pellets were the only source of information that could be reliably obtained in both periods (breeding and non-breeding season, see Watson et al. 1993) . Prey species identified were split into seven categories: rabbits, pigeons (including Columba palumbus and Columba spp.), Red-legged Partridge Alectoris rufa, other birds (mainly corvids and other bird species), carrion (principally remains of Sheep Ovis aries, Red Deer Cervus elaphus, and Cow Bos taurus), reptiles and other mammals (including the Brown Hare Lepus europaeus and the Red Fox Vulpes vulpes). To assess the importance of the prey biomass, the mass of prey was estimated following González (1991) taking into account the weight of the prey ingested during a trophic test carried out with two captive Spanish Imperial Eagles. The biomass of prey categories was: rabbit 332.1 g, pigeons 220 g, partridge 310 g, other birds 140 g, carrion 375 g, reptiles 230 g and other mammals 332.1 g (González 1991) .
By regions, 146 prey items were obtained from the Central region (n = 104 pellets), 169 from the Western (n = 121 pellets) and 124 from the Southern (n = 87 pellets). We compared prey Comparisons of prey categories were performed by means of chi-square analyses on contingency tables (Zar 1996) .
RESULTS

Dietary differences by regions
During the non-breeding season (OctoberFebruary), we identified a total of 439 prey items. The main prey in the three regions (Table 1) was the wild rabbit, followed by pigeons in the Central and Western regions and partridge in the Southern, and other birds in the Central and the Western, and pigeons in the Southern region. The other prey categories were of minor importance. When we analysed the diet composition across regions (excluding the reptiles category) we found significant differences (χ 2 = 84.95, df = 10, p < 0.0001; Table 1 ). The differences were found in the rabbit category, with a significantly lower presence in the Western region than expected (χ 2 = 25.80, df = 2, p < 0.0001) whereas pigeons had a higher presence (χ 2 = 19.73, df = 2, p < 0.0001). In the Southern region, partridge was the predominant category (χ 2 = 34.32, df = 2, p = 0.0001) being other birds less abundant than expected (χ 2 = 12.24, df = 2, p = 0.002) whereas in the Central region carrion was absent (χ 2 = 10.28, df = 2, p = 0.006). When we compared the frequency of prey by weight categories (Table 1) the results were similar. The rabbit continued to be the most important prey item in all regions, followed by pigeons in the Central and Western regions, and partridge in the Southern. Only the third most important prey category varied in two regions (Central and Western) in relation to the percentage of occurrence (the other birds category in both regions), with the other mammals category in the Central region and carrion in the Western being the third category that provided most biomass.
Dietary differences by seasons
We found differences between the diet during the non-breeding and the breeding season in four focal territories during the same study period (Fig.  2) . The proportion of pigeons and other birds was significantly higher during the breeding season, whereas the proportion of partridge and carrion predominated during winter.
Effects of the rabbit haemorrhagic disease
When we compared the diet between the two study periods (pre-RHD vs post-RHD), the results showed significant differences (Table 2) . Although in both periods rabbit constituted the most important prey species, during the pre-RHD period (1983) (1984) (1985) the frequency of pigeons was significantly lower and the other birds and other mammals categories significantly higher in comparison with data obtained during the post-RHD period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) . 
DISCUSSION
The results show a slight variation in the Spanish Imperial Eagle diet comparing the nonbreeding and breeding seasons. The rabbit continues to be the most important prey item in the eagle's diet during the non-breeding season (average of the three subpopulations: 63%), followed by pigeons and partridge. However, during the non-breeding season the occurrence of pigeons and other birds increased. This could be explained by the greater abundance of the Woodpigeon in winter, a species whose presence has increased notably in the Spanish Imperial Eagle range over the last few decades (Martí & del Moral 2003) . In addition, during the non-breeding season partridges were observed more frequently (Southern region) as was carrion (Western region). This was probably due to a greater availability of partridges at this time, as a result of the release of individuals bred on farms (authors' unpubl. data.). For example, in the Southern region the importance of the partridge is notable, due to the fact that the pairs studied are located in a region (Campo de Montiel) that is very rich in small game species such as the Red-legged Partridge. Moreover, the higher frequency of carrion in the Central region was probably a result of the greater availability of carrion proceeding from big game hunting. The remains of these animals probably provided a significant alternative source of prey that constituted 7% of the Spanish Imperial Eagle's diet.
In other regions such as the Doñana subpopulation, dietary differences between the breeding and non-breeding periods may be greater as a result of some individuals becoming specialised in hunting the Greylag Goose Anser anser in winter (González 1991) . This suggests that, although the Spanish Imperial Eagle can be considered as a true trophic specialist, it can shift to alternative prey species when populations of their main prey (wild rabbit) are scarce. According to the alternative prey hypothesis (APH, Angelstam et al. 1984 ) the assemblage of a generalist predator such as the Spanish Imperial Eagle may synchronise the fluctuations of their main and alternative prey groups. Although in some regions such as the Western one (this study) or the Doñana region (González 1991) , the importance of rabbits is lower and the eagle can shift to alternative prey.
Concerning the dietary shifts between periods, the rabbit crash after RHD does not appear to have changed the Spanish Imperial Eagle's diet substantially. On the one hand, this suggests a high trophic specialisation taking into account that the rabbit is less abundant in winter than in spring-summer, and that its abundance may be influenced by the annual rainfall pattern (Soriguer 1981) . On the other hand, these results suggest that, despite the spatial variability and the Spanish Imperial Eagle's adaptation to alternative prey, in the eagle's hunting areas the population of the rabbit as main prey species remains constant.
As a super specialist, the Spanish Imperial Eagle has been considered a species close to extinction as a result of an ecological trap: their extreme and apparently irreversible "adaptation" to a rabbit prey base (Ferrer & Negro 2004) . Although the wild rabbit is in general the most important prey species, our results suggest a certain diet plasticity, at least during the nonbreeding season in some regions such as the 56 R. Sánchez et al. Table 2 . Differences in the percentage of prey occurrence during the non-breeding season between the 1991-2000 (post-RHD) and 1983 -1985 periods in the CentralWestern population. N -total number of prey items. Significance levels: * -p < 0.05, *** -p < 0.001.
Pre-RHD
Post-RHD (N = 270) (N = 315) (González 1991) (this study) (González 1991) , adapting its diet to other, alternative, more abundant prey species when the rabbit is scarce (Reif et al. 2001) . In this respect, in the Spanish Imperial Eagle's diet during the nonbreeding season, carrion and birds (principally pigeons), constitute substitute the rabbit as prey when the latter is not abundant.
